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INTRODUCTION. 

The alfalfa woovil destroys ii great deal of alfalfa in northern Utah 
and southern Idaho. It also inhaliits southwestern Wyomhig and 
is spreading slowly to new terri- 
tory in all directions. It may in 
timo infest most of the United 
States. Tho adult (fig. 1), a 
Hill all brown snout-btsetlc, and 
tho larva (fig. 2), a grocn, worm- 
like creature, usually escape no- 
tice during tho first two or fellroe 
years that they aro present in a 
locahty, but as soon as they be- 
come numerous enough to do 
harm thoy aro readily found, 
and their effect upon tho appear- 
ance of tho fields is conspicuous. 
Vigorous treatment is then nec- 
essary to prevent partial or total 
destruction of tho first and second crops. Tho purpose of this bulletin 
is to show how serious tho attack is to tho farmer, how much territory 
it embraces and how it spreads^ and to describe the insect, its work, 
and the methods which »rc cfTcctivo in dealing with it. 

' I'kyiunomus jxtslkut (lyll.: order Colnojitora, lamlly CurciiUonldao. 
NuTE.— This bullotlti dfiscrllM! Iho work mid spread o[ the most dreaded pest of fttfalla in the United 
SUilM. It b of lnt»r«;t Ui the rsglori w-est of the Mlaiteippi River, partlcularl}' UtjdJ «»d the adi»c«nt 
States. 
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Via. 1.— The alfalfa weevil: Adult. 

(Orlghial.) 



Enlarged. 
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IMPORTANCE OF THE ALFALFA WKEVIL AS A PlST. 

• Tills insect attaeks Utah's most important crop. Alfttlfa funii»li«« 
80 per eeut of the valuo of tho hay and forago of the State, which in 
turn is 40 per eeiifc of the valuo of all erops. Th© 1909 crop was 
•worth nearly 16,000,000." 

About one-half of tho annual yield is harvested in the fii"st cutting 
and about one-third in tho second. Tho damage to the first cutting 
ranges from slight deprecifttion of tho quality of the h«y to ahnost 
total loss, varying according to tho rate of growth and tho time of 
harvest; it may bo estimated at 50 per cent. Tho damage to the 
second eutting, if no effort is m*de to j^revent it, ftinounts to tot«l 

loss. Tho menace to this Stato, thoro- 
foro, involves ono-half tho yield, worth 
$3,000,000. 

Besides tho loss represented by these 
figures, there is a loss tangible but equally 
serious effect duo to tlie' peculiar relation of 
alfalfa to western agriculture. Because of 
its ability to revivo after prolonged drought , 
„ „ „ ,, to produce abundant erops for irimny years 

Fio. 2.— The alfalfa woevll (i'Ayfoiio- ' i i. • i 

mu3 poiiicut): Larva. Much en- without rosceding, and to furnish a nearly 
laiEed. coriEinai.) completc ration for live stock, it has a 

very groat value for a region where tho water supply is scanty, 
reseeding expensive and difficult, and live stock an important and 
increasing source of wealth. 

THE INFESTED DISTRICT. 

The infested district (fig. 3) reaches north from Salt Lako City to 
Rosette, Utah; Strevoll, Malad City, and St. Charles, Idaho; and 
Cokovillo and Grangor, Wyo. It extends south to Moroni and Oasis, 
Utah. These points lie near the rim of a circle about 100 mUes from 
Salt L»k« City. Eastward thfe wwevU haa gone only about 50 nnlw 
to the Uinta Mountains and westward an ^qual distance to tho Sftlt 
Lako Desert. 

SPREAD OF THE WEEVIL. 

Both the outUnii of tho infested district and thi history of th«f 
spread show an average seasonal advance of about 10 miles per yesir 
since 1904 or 1905, when tho insect was discovered by farmers at Salt 
L'iEke City. There are no isolatetl colonies distant from th» main body, 
and there havo been no long jumps in tho movement. If wagons and 
railroad trains havo carried weevils it has evidently boon only for 
short distanese. As has been predicted,^ their sx)r»afl has been 
largely by erawhng^and flight. Tb* grwtest progress has been flon^j 
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certain wagon roads, rnthcr tlinn in tlio direction of i)rnvailing wnnds, 
railroads, or stre*ims. Tliis point is well iUiistrntpd hy tlio road to 
St. Cliwlw, Idalio. IISp*© tfio iingSKit gono 100 niiles along a main 
road, across anountain r»ng»»(«, regardlww of prevailing mnds, and far 
from railroiulii. 

That no one knows cxacUy how tlic weevils spread, may l)o infcjTcd 
from the conflicting qnarantino regulations designed l)y iminfested 




Flo. a. — Map of portioMof tT*eli,|Wy«''*l'i8>'*"<l I'laho. BliuwIngUiBiIislrlct iii[ost«<II)y l(io«Ifal(« w«jvlt. 
The ctreleB-MjaW mill 100 tnllmfrotn Salt La1{«Clt>-. (Original.) 



Stiiles to exclude thim. Thus, ./Vrizona forlrids tlio importation of 
nursery stock; California retjuircs its fumigation at origin and delivery 
and forbids packing with hay, straw, or rufihes; Idaho differs from 
Cidifoniia in pcnnitting the Mm of ruehes; Montana requires ofliciiJ 
fvimigation at the point of origin; Oregon forl)ids the use of T\ishca and 
forage plants as i)acking; Arissona prohibits the importation of fruits; 
Montana, the importation of \)oth fruits and vegetables from April 1 
to October 31, except such as are inspected at designated i)oint9 by 
the State of Utah from August 1 to October 31. Arizona and Oregon 
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prohibit tho entrance of nJfalfft seed; California and Itlalio require it 
to l>() .fuinlgatod by tin ofricial after iirrival; aiul Montana rttquiros it 
to bo so fumigated boforo shi})inent, Hay and Htruvv of all kiud;? iiro 
burred by all five States, Boch in liivos aro rofiiHcd admittance by 
CaliforniH and Idaho; and Oregon r«<}uiros that tlioy shall not bo 
packed in rusfliin, wec<ls, or forfige. riousehold goods must be 
inspected bcfero shipment into Arizona. Live stock ciin bo shipped 
into Arizeua oniy with tlio conaoiit of tho State entomologist aud 
must bo ti'misfinrrftd to dean cars before crossing tho line. Califor- 
nia and Idaho prescribe that hay and straw nmst not bo used in cattle 
cai"H, an<l Oregon forbi<la also grass and forage crojja. Grain is 
V barred from iVrizona. Colorado, Wyoming, New Mexico, and Nevada 
have no restrictions oi\ account of tho alfalfa weevil. 

In sjiito of the contnidictory popular ideas of the means by which 
the fttfa^fft \fwivil trftV«?te, many fncts which btntr upon tho question 
aro dofmitcly known. Livo weevils do not occur in alfalfa seed, 
either before or after it is rccloaned. Thoy are seldom foun<l in 
nursery })ackiug of ifuy kind, fruits And vt^ctablcs, or bay and straw 
nsc<l for packing, bedding, or fec<l, except under tho following con- 
ditions: TJicy aro often found iu green alfalfa fresh fram tho fields 
wid in soeoml-crop Imy and potatoes which have bt^i haiidltd in 
contact with it; and they aro found also in cured alfalfa hay, espe- 
cially hay of tho second cutting, in tho stack, where souio of them 
reinaiu alivt until thi ©nd of tho following wint«c. They mm found 
for several lioum aftcrAvanl iii clothing which haa l)oeu woni through 
infested fielda in summer time, luid sometimes remain even after 
tho clothi^ig h«Bi h««i packed in a tnmk and shipped as baggage. 

Tho occuiTcnco of weovila iu green alfalfa hay and new hay of tho 
se(;on<l crop is particularly iuqiortaut, because potatoes which aro 
to be shi})pod are often hauled to th» car upon a bedding of it to 
prevent bruising and are sometimes covered with it to protect them 
from the sun. This hay usually contains weovils, which crawl from 
tho alfalfa to tho sacks and aro loadc<l into tho tight refrigerator 
car, iu which thoy often renniin until it reaches its destination. 
Although no colonies have yet been started by this means, there is 
constant danger of it, which e«n be muiiraizcd by simply kemping 
tho hay away from the potatoes. 

Another important consideration m to the occurrence of weevils 
in now hay is that many people driving through tho country iu 
summer carry it for short distancw as feed for their liorses. The 
weevils may leave the hay it result of tho jar of travel, ac<'oniing to 
tluiir bal)it; aud that they do so is tho more probable beoanso no 
colonies havo been found at any distance from tho main tenntory, 
M»i would have happonotl if th«y were carried long distances by 
wagon. Tliero is, however, a constaiit stream of trafhc over certain 
mnin roads, eouipc^ed of ahe«pinen, peddlers, tuid others bent on 
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business or social visits to otlior locmlitios, near or remote. Tho 
cfirrying of woevils by tlicso pcoplo, ovon if it ho but for a milo or 
two, amounts in tlio aggrogato to a systematic relaying of tlio species 
ovor tliroiigli routes. Thero seoms, in fiict, to ho a relation l>etw«#n 
tho localities wlicro alfalfa from infested fields is carried in this way 
and the country over which tho weevils have spread most rapidly. 

No connection can he traced between tho railroads and the actual 
spread of tho alfalfa weevil; in fact, the advance of tho weevils has 
been rather less rapid along some railroads than in certain regions 
remote from them. Tho weevils occur rarely in baggage, txpress, 
and freight cars, and somewhat more often in passenger ears and 
refrigerator cars containing potatoes whicli huvo been handled with 
fresh second-crop alfalfa hay. Although thero has been a IftEgo 
volume ef unrestricted passenger trafTiO from the infcste<l region 
during the past ]2 years, no colonization of weevils has resulted 5 
and although weevils have traveled in potato cars as far as Dojiver, 
Colo., Rock Springs, Wyo., and Butte, M(mt., and many cars of 
potatoes wnien donbtless carried weevils wero shipped throughout 
tho Western States, no colonies have been started by this nieana. 

TI10 transportation of weevils on railroad trains and wagons is 
Ijttio affected by tho flying of tho species. It seemed roasonablo at 
an oarly period of th» hiv«6tigation to bcliev* that a Ixwtle which 
flics abroad in tho summer would alight upon various conunoditioa 
and vehicles and he carried for great distances, but such is not tho 
fact. "Weevils «r« rarely fonn<l on trains or wagons except in cases 
whero new hay is involved. Tho flight ef the weevil not only plays 
a small part in its distribution by wagons and trains, but it is less 
general and oxtcnsivo than it was onco supposed to he. All records 
which are dcrfmito an<l authentic show only small mnnhors of tho 
weevils in flight at any time. Keports dcialing witli immense num- 
bers swarming in tho air usually mention no specimens at all as 
actually caught, i<lontified, and counted. They do not agree with 
the observations of this bureau, and many of thwn flr« probably 
based, by mistake, upon some other uisect, such as tli« dung-be«tlo, 
Aphodins, Avhich resembles the weevil in appetranco and is always 
present in tho air in larger niindjers than the latter. 

Thoi-o is no evidence tliat tho w<«#vils eroir fly for tlie purpose of 
seeking fields of alfalfa, eitlier new or previously infested, or to find 
liibematioii (pnirters. The most plausible th(«ry is tliat th<'ir flight 
13 caused by a rise in teniperature, as are many aeti\'iti<» of tlio lower 
animals. So far as can bo leanied, this flight is at random. Tt 
tftkisa some of tlio-wcovils into new fidds. 

Tho crawl'uig of tlio larvio is unimportant as a method of spread, 
being limited to a journey of rt few f<>ct from 0110 field to anoUior, 
but tho crawUug of the adults is an important matter. During the 
cold wmther of spring and fall a day's jounioy of an adult weevil is 
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oiily ft few bmt during tho wam months ilio ftiulte cirawl 

during tho grofttcr part of tho day or, in July and August, of tlio 
night. Although they use up much of their energy in clinibing up 
find down pktite,»nd into *nd out of erovioes in tlio gi-ound, m that it 
irt hirgoly wasted so far as progi-oss is conecmod, a littlo of it happens 
to lead to now fields. There is no general inovoinont hy crawling, 
any more than hy flight, from tho fi«lds to the difcch banks, fcnpc 
rows, and similar pl«coe, or from such plaeos to tlio fields, at any time. 

The crawling is most 
importftut, fts has 
been showii, in hring- 
ing \Ycovils into hay 
antl so into trirffle, 
whidi probahly takes 
them somewhat far- 
ther Iflmn tdicy could 
go without help. 

Durilig tho 1 2 years 
tlmt tho alfalfii woo- 
vil has boon in Amer- 
ica it has spread into 
new torritoTy vwy 
slowly and has agnni- 
ably disappointed 
thostwhofcarod that 
it would oxtond rap- 
idly over all the 
alfalfa-producing re- 
gions of tho conti- 
nent. Its progress 
is so slow that there 
is hope of providijig 
control methods for 
new climates and 
conditions as fast as 
these are cncoun- 

Fl0.4~Theairol*i*Mvll: WorkofthelorviK. (Original.) t*rod. ThoroishopO 

also that tho pest will not jirovo equally injurious under all circum- 
stances. It is much less harmful in Kurojw than in America, owing 
apparently to climaLic nnd iudustrinl conditions, and it multiplies 
more slowly and does Itiss damage in tho higher altitudes in Utah 
and Wyoming than in the lower valleys. Nevertheless, it is possible 
that ovontually o\'cry section of tho country wLU hfiTO to consider, 
first, tho problem of keeping tho insect out of its boundaries, and 
later, the problem of growing alfalfa in spite of tho weevil, or fmduig 
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a substituto for that valuable crop. It is therefore particularly do- 
siralilo that farmers in the wostom mountains and plains should 
leiim th« app»*rtino» of the diif»ront stages of tho weovil and bo pre- 
pared to protect their crop«. 

DESCRIPTION OF THE WEEVIL IN ITS DIFFERENT STAGES. 

THE PUIi-GROWN LARV^.* 

Tho insect is most easily discovered, during the oarly years of its 
proeenco in now fiolda, in tho form of the full-grown larva (fig. 2). 
It is then a green "wormliko croatwe one-fourth of an inch long, with 
a black head and a faint white stripe down tho middle of the back, 
and it feeds upon th« l*av»s of tho alfulfa m*inly during late'Ifay, 
June, and early July. It can bo found by sweeping the tops of the 
plants with an insect net, or by looking for the notches in the icavoa 
where it has fed. When tho larv«e are numerous they destroy most 
of tho tender growth (fig. 4), causing tho 

tops to appear white and making tho field I ^ 1? 

look at a distanc* as if frostbitten. 

THE NEWLY HATCHED LARVjE. 

Tho newly hatched lan'a> are harder to 
find. They aro only about one thirtj'-sec- 
ond of an inch long and remain hidden in 
tlio partly unfolded tips of tho plants, fio. s.-tim aiwta wtevU: cocowi 
whore they aro not easily seen or caught attaaned to de«^ Mueh 

, ^-u / ™r ■ 1 ■ 11 • r ml«F|Bil. (Oiifiiial.) - 

by tho not. 1 heir color is yellowish green, 

excepting tho head, which is black. The color changes to green at 
tho first molt, or shedding of tho skin, and thero is little change ex- 
cept in sizo during tho two or three melts which follow, varying in 
number with the se««on of tho year in which tho larval life m spent. 

THE PUP^ AND COCOONS. 

The pupal form is tho one in which the change from the larva to 
tho adidt takes place. Tho pupa is contained within a dolioate, 
o\'al, uotlike cocoon (fig. 5), woven of a few white threads and 
attachc<l, sometimes to the lower part of a groon stem, sometimes te 
nihbish on the ground, and often to the inner side of a curled dead 
leaf. Tlie i)iipa \vithin this cocoon is somewhat like the larva in 
color, but more like tho adult beetle in form, becoming still more 
like it hi both respects as it approaches maturity. 

THK ADULTS. 

The adult is harder to find than the larva, but is present in tho 
field throughout tlio wholo year instead of the summer only. It is 
an. oval bromi beetle, throe-sixteenths of an inch long, with a promi- 
nent snout projecting downward from tho front of the bead. The 
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color of old, woathcrod specimens is nearly black, owing to llio dark 
ground color revealed hy tlio shedding of the hrown and yellow scale? 
which at first olotho its upper surfac*. The adult stays olosc t.(i tlie 
ground during early spring and lato fall, but climbs about in tli« 
tops of the plants during tlic warm s«*feon. It is not readily mmn 
by ono walking through tho fields, heoauso it habitually drops to the 
ground wlien disturbed, and its color helps to make it nivisihlo. It 
can bo captured during the warm weather by sweeping tho plants 
with M n»t and during tho cooler spring and fall weather by sitting 
quietly in Hie field and catching it when it moA't^s on the ground. 

In tho winter it can he found by digging about 
tho crowns and roots of *lfftlfn. plants. 

THE EOQS. 

Tho eggs (fig. 6) arc less conspicuous than tlio 
larvte and adults, because they are usually con- 
ceal«d within the stems of tho plants; hnt tho 
liolcs in whtcli they aro placed are found in large 
numbora by examining the green stems during May 
and June, and in smaller numbers as early rs 
March and as late as December. Tho eggs are small, 
oval, shuiy globules, bright ycUow when first laid, 
but dingy afttr a few days when incubation h^ 
begun, and adorned (hiring tho latter part of tho 
incubation period with a black spot wltore the head 
of tho littlo larva ^oVa through tho Ifranspdrcnt 
shoU. A few eggs, some of them infertile, aro laid 
on the outsido of tho plants, and more in tho weeds 
and grftasres which grow in Am field. Ijftte in th6 
fall and early in the spring there ar* many in tho 
dead stems on the ground. 

^Vhen an alfalfa grow-w outsido tho territory 
known to bo infested finds in liis field any insect 
which he suspects to ho a form of tho alfalfa weevil, ho should send it 
to the Bureau of Entomology field station at Salt Lake City, Uteih, to 
bo identified. If it proves to bo the alfalfa weevil, it is important 
that work shoukl begin without delay, so that tho measures that AviU 
be dfectivo in eontroUing tho pest under fliie new conditions may b*' 
learned. This work requires study of the traveling, feeding, mating, 
and egg-laying habits of tho insect; of the effect upon it of climate, 
crop conditions, and farm operations; and of tho agricultural condi- 
tions of tho region, in order that tho conditions favoring tho growth, 
increase, and work of the weevil and the conditions necessary to 
destroy it or hinder its work may be aBcertain«d. So far mm theeo 
things aro already knovTi in regard to the country now occupiwl by 
tho weevil they aro here set forth. 




Fio. 6.— Thealfalfa weevil 
Eggs In split grocn stem . 
Enlarged. (Original.) 
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HAniTS OF THE WEEVIL. 

WllEIlE AND HOW THE WEEVILS I'ASS THE WINTEK. 

Wlicii cold ^voatllc^ comos on tlio adult wovils creep do-vm nloso 
to tho ground and into crevices and spend tho winter there. Some 
ditch biinlis and other uncultivated i)laccs which aro strcmi with tho 
litter of dead vegetation hnrhor many of them, hut thoso niimbera 
aro an insignificant p«rt of tliese which rcm*in in the fichls and 
deposit eggs tho following spring. Burning the grssw and weads in 
sueh )daccs, themforo, wllile desirnble in itself, gives pifictieally no 
protection to tho crop in iicighhoriiig fields. 

Many weevils die in the fields during zero weather, hut milder 
winter tcmpflrnturcs seem to hav* little (^^Foct upon Ihwn. Sinoo 
baro ground freezes more than that which is covered by snow, it is 
sometimes advisable to cultivate tho field in tho fidl, so that the 
snow which falls upon it m*y m«lt and expose th» wievib lus much 
as possible to tho cold. 

Owing to tho fact that most of tho weovUs spond tho winter on tho 
ground in tho fields, it is ponsihle to kill them by flooding tho field 
with miuldy water and thus covering; it with sediment. 

There ia no definite hih^rnAlion m this spccias. Th® mlulta nro 
quiet when it is eold and active when it is wann. A fomulo taken 
from the frozen fields will feed immediately and oviposit in a fow 
hours after boinf brought into h wikAn Toom. 

EARLY sp«m ACTivrrv or -nm wtwmji.' 

The readiness with which tho weevils resume thoir activities when 
subjected to warmth has an important bearing upon control mciusures. 
The weevils lay scJittwed eggs in early spring, many weeks bgfore tho 
regular laying season, and deposit numbers of eggs in tho dry stoma 
on tho ground oven before they begin cUmblng up tho green plants 
and feeding upon them. l«rv« hatching from thcso eggs, with thowo 
from eggs laid under similar circumstances tho provioiis fall, somo- 
times attack tho plants in numbers largo enough to caiiso sorious 
injury to tho crop before the majority of the eggs have b#on laid, par- 
ticularly in years when there is an oarly sj)ring. This early activity 
must be taken into account in any attempt to protect tho first crop. 

Thi fact that the adults imd riithcr freely for wvcfal weeks in 
oarly spring while the plants aro small is the basis for attempts to 
destroy them by spraying with arsenical poisons. Thero is no dan- 
ger of poisoning tiife livfi stock which may cat tho hay, because the 
plants aro too small at tho time of B))niying to hohl much poison, and 
this oarly growth forms but a small portion of tlio hay crop. Tho 
amount of poison containwl in hay from fields vrtiicli hav» been 
sj)rayod oidy three weeks before cutting is too sniall to Imvo any 
effect upon the most sensitive animals. The feeding of tho adults 
is done chiefly after the usual time for the donnant spraying of 
orchards and before the ourly codling-moth s[)rajnng, and tli#rofore 
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the work cii the alfalfa fields nood not conflict mth either of those 
opsrations. Aside from its relation to spring spraying, this oarly 
feeding of the ndulfcs is cliiofly impor'^ftnt in that it gives tli« spords 
of Sackott's diaease a chance to lodge within the tissues of the plant.' 
Tho damafjo caused h^_ this blight is sometimes as sorioua aa that 
done hy th« vwwvil thejngolvt* and is gBnerally confusid with it. 

»aG LAYING OF THE WHtVllS IN LAT^ .SPRING. 

After feeding for several weeks, running about over tho ground, 
dcpoeituig eggs in dry stems, and flying a little, tho adults deposit 
Iftrgo numbers of eggs in living frt»ms. When the spring opens early 
they begin egg laying gradually, and the earliest eggs may hatch 
bofora tho majority are laid. After a late spring tho egg laying 
begins stbrnptly. In eithw em» it is usu«lly »nd«d before Juno ]0, 
and if tho eggs can bo destroyed up to that date, tho attack of tho 
larvai will ho provontod for tho year. This can he done by pastur- 
ing tho first crop so as to tlestroy tlie eggs »ftflir they are laid and 
before they hatch, or, at hitrat, while tho larvaj are still small enough 
to cling to tho leaves and bo swallowed. This is the basis of tho 
pasturing method and of a similar mctliod of destroying tho eggs 
and at the same time utilizing tho first crop by cutting the alfalfa 
green and feeding it as a soiling crop. 

W^itK OK THi; LAItV;*: IN TBE FIKST CROP Or ALFALFA. 

If none of tho troatinenta mentioned has been used, tho lai-vio ap- 
pear in larg* iiumbwra about the last week of May, or earlier if the 
spring has b(*en favorable, and eat tho leaves, especially on tho 
young slioots, so rapidly that tlio plant is unablo to outgrow tho 
injury. At this stage, or a little earlier, it is necessary to cut tho 
crop regardless of its condition, in order to prevent sovero and per- 
haps total loss. Tlio results of spring cultivation riiow at this time. 
Tho fields wlucli have been cultivated grow tftrlier and produco a 
lai-ger yield before cutting becomes necessary than do those which 
have boon ncgloc#pd. A few of tho Iftrvso have finislied feeding 
and spun their cocoons before even «ii early cutting. Most of tho 
others spin duiiug tho month of June, though a few late lurvoo arc 
abroad in the fiehl, until winter. 

When tho fn"st crop is removed, if the ground is (Iry and tho weather 
clear and warm, many hl^^•a>, pu]iie, and adults die as a result of 
exposuro to tho boat of tho ground. This mortality is increased 
if tho ground is cnUivatad ui such a way as to fill the cracks, crush 
tho clods, and scrapo oft all rfvniaining vegetation. Tiiis, in turn, 
is mora easily accomplished if the soil Inia been kept in good condi- 
tion by manuring and cultivation. The killing of tho insects by 
bent is ilie foundation of th« "brush-drag" treatmint. 

> O'Ottra, p. J. Bacterial Might of tUalh In gult Lalfo ^Stt^. Ih n . s., \-t », no. pp. 998, 

M8. Mil. 
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SUMMED FLIGHT OF THE ADDLTS. 

Tho heat of the soil is also probably an. important eJiuse of tbat 
incrcnso in tho aetivity of tho adults called the summer flight, which 
is greatest during tho dry, hot wcathor beginning in Juno and end- 
ing in August. This flight aeeounts for the pros#nee of ma*iy adults 
in grassy places and orchards, where they alight and find protee- 
tiou from the heat. It helps to restock fields in which tho weevils 
have boon killed and makes it necessary to repeat tho treatment 
year after year, and on the borders of the infested district it con- 
tributes to tho spread of tho pest. The summer flight is not a gen- 
eral moveinont of tho weevils from tho fields to seek more suitable 
hibernation places elsewhere. There is no sueh movement, and 
virtually all of tho weevils spend the wintsr in the fields. 

WORK OF THE LARV^ IN THE SECOND CROP. 

If no treatment is given tho infested field after haying, the larvie 
which have been feeding upon the first crop gather upon the buds 
of the stubble, and although many have been killed by the heat of 
tho earth after th« cutting, there are stiU enough to prevent tho 
sprouting of tho second crop for a time nearly equal to its usual 
period of growth. By that time most of them have finished their 
feeding and growth and have gone into the pupal stage, and thero is 
consequently no attack upon th6 later growth. 

ACTIVlTIEa OF THE NEW GENERATION OF WEEVILS IN SUMMER AND FALL. 

At the timo of eutting th» second crop the fields aro full of weevils 
of the now generation, and thero are usually many moro weevils in 
tho socond-crop hay, which is cut at this time, than in that of the 
first and third crops. Their activity is greater at night than by day, 
and tins condition continues until the cool nights of September 
begin. As autumn progresses, thoy haunt tho plants less and less 
and fortunately aro nearly all on tho ground before the thrashing of 
tlio seed begins. No live wcovils have over been found in alfalfa seed. 

About one-half of tho females of the new generation of beetles 
are ready to deposit eggs by tho middle of October, and egg laying, 
ehiefiy in dry atoms, goes on for about a month after that time. 
Few of these eggs hatch before winter, and mm» of them hatch 
the following spring and probably take part in tho early attack 
upon tho first crop, 

Th»so habits of tlio weevil and tho relations hctwccn it and the 
crop, tlic climate, and the country, comprise most of the facts for 
which a practical use has hcen found. Upon thcni are based all 
offoctive plans for preventing its ravages and retarding its spread. 
RECOMMENDATIONS FOR THE CONTROL OF THE WEEVIL. ' 

SILTING. 

Weevils can be killed in lat© winter or early spring by irrigating 
tho fields with vwy muddy flood watsr and so burying them under 



' In tho flolfl tests ot spring btkI fall rulflNnlion ami the ilust-miilcli troatmotit tho Burotiilof Entomology 
ha3 had the cootwnition ol the entoraologienl dopartment ot the Utah oxpcrlment station. 
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a deposit of fine mud. This w practicable only wlicro the irriga- 
tion system is without a settling reservoir, wliicli is in itself an 
undesirable condition, hut in the few cases where it can ho applied 
the process is simple and inexpensive and the rceults good. 



Alfalfa fields \\\ a wcevil-infestcd region should ho cultivated thor- 
oughly in the spring with tho spring-tooth harrow, disk harrow, or 
a similar tool, provided tho crop is valuable enough to warrant the 
expense of the operation. Under conditions where cultivation ia 
especially desirable, as where water is scareo or the soil does not 
naturally r«t.ain moisture Wei], this may incjoaso tho amount of tho 
first crop as much as 50 percent. It will cost from GO cents to $1.25 
per acre. In nearly every ease it will bo necessary to go over the 
field at least twic«; and if the soil is in such condition that a doublo 
harrowing does not pulverize the soil and kill the weeds and grass, 
systematic manuring, cropping, and cultivation to improve tho soil 
are desirable. Spring cultivation has no appreciable effect on the 
weevils, but jnerely hastens tho growth of tho alfalfa so as to givo'a 
larger yield when tho attack of tho larvaj in May or June makes ear^ 



As soon as the weevils hogin feeding upon the leaves of tho plants, 
which usually happens early in April, the field may bo sprayed with 
from 50 to 100 gallons per acre of a mixture of arsenite of zinc and 
water, in tho proportion of 4 pounds of powder in 100 gallons. Owing 
to war conditions it may be impossible to obtain this poison at the 
present time. Arsenate of lead has not so far proved successful as an 
early spring spray. 

On several occasions when it was intended to spr»y fields in early 
spring, eireumstances prevented it, and tho spray was api)lied about 
May 1, after many larvte had hatched from the eggs and attacked 
the crop. In several of these cases tho results were good, although 
the amount of foliago which must be covered is larger at this time 
than in early spring. Arsenate of lead, in tho usual orchard strength 
of 4 pounds to 100 gallons of water, was as effective at this time m 
arsenito of zuic. 

The attachment which is recommended for use with the hand-pump 
or gasoline-engine outfit for spraying alfalfa fields resembles tho 
potato or beet sprayer. It is a horizontal pipe, 3 feet above the 
ground, fastened across the back of tho truck of tho power sprayer 
(fig. 7) or the wagon in which the hand pump is carried, and stiffened 
by lashing to a 2 by 4 scantling as long as the pipe itself. To pro- 
vide for the attachment of tho supply hose from the pump and the 
nozzles which distributo the liquid, th« pipe is built up of 30-inch 
pieces of one-half inch galvanized iron pipe, coupled by T's, except 



SPRING CULTIVATION. 



outtiug necessary. 
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at th« niicldlc, where across is imul, and tho cyuk arc fitiotl willi L's. 
Uiil*ws rotluoiiig T'h, L's, uiul cross can 1)0 obt ained, a i incli by J inch 
liusliiiig must ho used for each iiokkIc, uuil in either caso tho attach- 
niftjit is iiiado ]>y iiieaiis of a short oiie-foiirtJi hieli iiijudo. Tho hosi 
Ica-d from the jiump is attaclied hy iiicntis of a liose «>u|)liiig. 'ITiwro 
shouhi he a stopcock hetwecti thohoso coiiph'r and tho iiiniii pipo to 
cut off the How and maintain pressure whenever it is necessary to stop 
s])rftyiiig in ordw fc) chMin or rtpwr no#5zl«. 

'r\w iiumljer t)f joints of ])ij)o an<l nozzles to he used th-pends upon 
the ca]>ucity of the ]>imij>. A 2J hoi'sc])ower engine and a goo<l 
juinip Avill su])])ly seven iw/.v.hs t»f the (wldy-dmlnber tyjjc, .with 
inch lioles in the disks, and maintain a ]>ressure of 150 to 200 




Via. 7. — AlfttUa sprayer with power pump, la uso against the ailullft w«evU. (Orfginnl.) 

pounds. Some hand ]iuni])s will hardly su]iply three nozzles The noz- 
zles are likely to become clogged, no matter how niueli care is taken 
to have the Bolution tiiid the apparatus free from foreign particles. In 
Addition to such ])rceautions, therefore, it R? T*isc to use nozzlftft 
])rovidcd with direct clcanouts at a slightly higher cost, jis the tiino 
saved in operation makes up for tho extra cost. lieforo work is 
begun, the t*nk, pump, htjse, iron ])i]>e, and nozzles should bo thor- 
oughly cleaned to roinove particles of rust, sediment, and other 
foreign matter. Ulio water and poison should he screened through 
fine brass strainer cloth. Attention to Ihms details makes the dif- 
ference between economical and expensive spraying, aa clogging of 
the nozzles means costly delay for the entire outfit. 

Tho cost of spraying with a ]iower riprayer will depend largely 
U]Jon tho distance water must bo hauled. It should range from 70 
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cents to $1.05 ]k't acre when tho usual price is paitl for p(iison, tho 
uso of niacliiuo, tho ser\'icos of tho operator, and tho labor of tho 
tu*in siiwl driver. Spraying {lots not tako tbo plfitts of spring cUltiTa!- 
tiou in inij)roving tho condition of the soil and hastoning tho groAVth 
of tho crop, nor dooe cultvation take tho place of spraying in pro- 
vtaiting th* work of tht "wstvils. The Wo optrafcions M-i incltftendent 
of mch othtr, and in many castw hoth aro desirable. 

H spraying is out of tho question, tho first ami second crojis may 
ho protected by destroying tho eggs after they have hocn laid in 
green steiiw, or tho small l«rv» after they have hfttc^i«i and begun 
feeding in tho tips, by pasturing the field. Tho success of this as a 
method of killing the inaocts depoiids upon managhig tho grazing 
in tho right wuy and continuing it until most of the cgfifs hnvc been 
laid; that is, imtil after tho usual cutting timo of tho first crop. 
Instead of being pasturetl over tho entire area at once, tho field 
shouhl bo dividsd into twt) or three lots, with fiaicing suikiblo for 
tho kin(i of live stock that is to ho used, and the lots should bo 
pastured alternately, so that each, after being eaten tlown close to 
tho grouud, wiH have a chdnco to grow up before the animals aro 
turned in again. Tho number and size of the lots should he pi'opoi- 
tionetl to tlio ]ut){lucing po\\'er of tho field and tho numbei" of ani- 
mals to bo pasture<l, so that each lot may be grazed close to th« 
ground about onco in two weeks. 

Tho pasturing may bogiti as early as tho growth of tho alfalfa will 
ponnit, and tlio changfi from each lot to tho jiext should h% mado as 
soon as tho larvic which havo dovolopod in tho next lot bogiu to food 
upon tho plants. , On tho other hand, tho dmng« should not bo mado 
until th» h)t 'w^hrch is being pastured li&a bnon grazed close. Tho 
number of aiiiuuds whicli aro noc(»ssary is roguhitod by those roquiro- 
inonts, varying at difloront times \vit]\ tlio rato of growth of tho 
alfitlfa. It may somotimon bo adviiwiblo, when tho stock ]\m eaton 
most of tho lot f;loan but allowed tho plants to grow tall in corta'iu 
spots, to mow those spots rather tluui to comjiol tho aninuUs to graze 
thoin. 

'llio work may bo considered liuished as soon as most of tlio weevil 
oggs havo boon laid, which moans a little later than tho usual cutting 
time of rtio ftrst crop. A good, practical method of tleciding this 
question is to coiitinuo tho pa.stnring luitil tho lot containing tlio 
old(«t growth continuos free from signs of larval feeding past tho timo 
when tho appoarauco of Ijirvin is to bo oxpoctod, accordiug to tho 
oxperioiico of tho season. 

The area which can ho protected from tho weevils iu this way is 
limited by the »mount of lv# stock availabl** Thrwe and oii«-half 
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acres of rather poor alfalfa handled in this way ^vill support from 
forty to fifty 60-pound hogs, or a corresponding number of other 
animals. 

According to the statements of agricultural exports, this way of 
preventing weevil injurj' dosorvos more notice than its usofuhioss for 
that purpose alone warrants, omng to the fact that, when eomhin«d 
with the proper feed of grain, alfalfa pasture furnishes an economical 
method of fattening live stock. Many f aims would probably bo more 
profitabl* if their mauagomftnt centered about the pasturing of stock 
on alfalfa, with the growing of enough other crops to provide grain 
and forage lYiroughout the year. This is a matter that each must 
work out for himsolf to suit local conditions. Wherever the pastTMrii^ 
method is practicabk it will solve tho alfalfa-w*evil problem. 

SOILING. 

Cutting tho alfalfa, green twe or throe times during tho season and 
feeding it gives results similar to those of pasturing. It is especially 
suitable for dairy farms. 

THE DUST MULCH. 

If tho weovila have not boon IdUod carhor, they may bo destroyed 
after removing tho first crop by removing nearly all tho vegetation, 
crushing the clods, and filhng th« cracks so m to «xpOi6e the entire 
surface of the field to tho sun. This is best done by such cultiva- 
tion as will cover the field mth a dust mulch, the dust being an 
additionul means of killing the wt'evils which escape the hoat of the 
ground. Success depends largely upon doing tho work whon the 
ground is dry and tho weather warm and bright. It should not be 
attomptotl in cold, cloudy, or wot weather, nor soon after irrigation. 

Dragging the field twice with a brush drag is sufficient if the soil 
is already mellow, but most fields need one or two cultivations 
with til* disk or the spring-teeth harrow, and seme grassy fields 
with hoavy soil can not be put into the best condition to kill weevils 
until after they have boon sjreteinatically improved for several 
years. A tool which is usod instead of the brush drag in Salt Lake 
Valley is built by stretcliing several layers of hoavy wovcn-mre 
fencing under an ordinary spike-tooth Irarrow with, the teeth laid 
flat, and adding enough weight to pulverize tho soil. 

The dust-mulch method has practically no value as cultivation, 
since it must bo followed hj irrigaiion, wliich packs the surface 
dirt and restores it to tlio conditioif which obtained before cultiva- 
tion. Its value depends entirely lipon tho fact that it kills tho 
insects and so ])ormits tho second crop to grow. It is open to tho 
objections that it requires time and the labor of mon and horses 
during tho busiest season of the year and that it stirs up tho ston«s 
en rocky fields. 
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SUMMEU SPRAYING. 

Many farmei-s have sprayed the stubble after removing the first 
■ crop, with results abeut equal to tho*s« of the brush-drag treatment. 
The same apparatus can he used as for tho Hpriiig spraying, but the 
usual method has been to distributo the spray through two loads of 
ho«o and two Bordftaux nozzles, eacfe liandlcd by a' man who wallis be- 
hind tho outfit or rides upon it and covore tho ground as evenly as pos- 
sible and as far as he can roach witli the s]iray rod. Both Paris gnaett 
and arsenate of load, in tho usiial orchard strengths of 1 pound and 
6 pounds, respectively, per lUO gallons of water, have been successful. 

This treatment is more rapid than the bmsh-drag method, but it 
requires spccittl niacluiiory. For oi'chard distiicts it is very promising. 

PtJDDUNG. 

Several farmers have protected the second crop by dragging tlie 
stubblo, while it is still wet from irrigation, with tho land levcler or 
the clod bro*ikor. This process embeds tlio insects in mud, in which 
they perish, and efi'ectually prevents them from attacking the sprouts. 
It is easier tlian the dust-mulch method, but it is harmful to tho soil 
and i« not rccommoudcd. 

PISEVEOTION OF SPISEAD. 

Equally important witli the problem of coping with the weevil in 
tho fields is that of preventing its spread into new tenitory or, at 
least, since that may ho impes-siblo, of giving it as littlo holp as possi- 
ble. Aside from the cousidoratioii tliat the prosperity of each section 
depends largely upon tliat of otlior sections, the spread of tho wcevU 
from one district to others is a distinct detriment to tho former as well 
as to tho latter in that it increases the distance from wluch hay for 
feeding purposes must be shipped and consequently increases its cost. 

All commodities which iiro to be shipped or hauled out of infested 
territory should be kept from contact with growing alfalfa, and they 
should at all times bo kept away from new alfalfa hay, particidarly 
that which has bwn out during July and August. 

SUMMARY OF RECOMMENDATIONS. 

The first and second crops of alfalfa can bo protected from tho alfalfa 
weevil by spraying the young growth in early spring, by proper pastur- 
ing, or by cutting asnd f ooding tlic crop before the og^s in it have hatched, 
and in a few cases by covering tho fiold with silt ui early spring. The 
growth of tho alfalfa can be stimulated and a larger yield obtained 
by cultivating th« field in the spring. The second crop cttn be pro- 
tected by spriiying tho stubble or by tho dust-mulch treatment. 

Care should bo taken to avoid spreading tho weevil by slupping 
. "out of tho infested district eitlior now alfalfa hay or articlos which 
have boon in contact with it or with growuig lilfttlfa. 

WABHinaTON : aoyaiiNMXNT puintino officb; isi» 



